SUPPORTING MATERIAL

Coordination of miR-192 and miR-22 in p53-mediated

cell fate decision

Here, we present the ordinary differential equations for the
model and standard parameter values and the initial values of
variables .

Supplemental Method S1: Ordinary Differential Equations
for the Model
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Supplemental Table S1: Variables and their initial values

Variable | initial Variable initial Variable | initial Variable | initial
values values values values
[p537] 0.0009 [miR-192] | 0.1 [miR-22] | 0.1 [Bax] 0.1
[p53] 0.0343 [Aktp] 0.9415 | [p21CE] | 0.08 [CytoC] 0.197
[mdm2m] | 0.05 [PIP3] 0.8944 | [CycEtt] | 0.166 [Apafl] 0.01
[Mdm2n] | 0.6413 [PTEN] 0.1 [E2F1] 0.1 [Apops] 0
[Mdm2;] | 0.0314 [p21m] 0.15 [E2Flit] | 1 [Casp9] 0.0588
[Mdm2cp] | 0.9939 [P21tot] 0.188 [Rbp] 0 [Casp3] 0.0727




Supplemental Table S2: Parameter Values

Parameter Description Value Reference

joDps3 Michaelis constant of DNA damage-dependent p53 20 estimated
activation

jobmz Michaelis constant of DNA damage-dependent nuclear | 22 estimated

Mdmz2 degration

Ksmdm20 Basal induction rate of mdm2 mRNA 0.002 [1]

Ksmdm2 p53-dependent transcription rate of mdm2 0.02 [1,3]

Jsmdmam Michaelis constant of p53-dependent mdm2 mRNA 1 [2,3]
production

Kdmdmam Degradation rate of mdm2 mRNA 0.04 estimated

Ktmdm20 MiR-192-dependent translation rate of mdm2 mRNA | 0.2 estimated
Jmir192 Michaelis constant of miR-192-induced mdm2 mRNA | 0.1 estimated
translation repression
Kdmdmzno Basel degradation rate of nuclear Mdm2 0.03 [3,4]
Kdmdmani DNA damage-dependent degradation rate of nuclear 0.5 estimated
Mdm?2

Kdmdma2c Degradation rate of cytoplasmic Mdm2 0.03 [4]

Kdpmdm?2 Dephosphorylation rate of cytoplasmic Mdm2 0.3 [3]

Japmdm2 Michaelis constant of Mdm2 dephosphorylation 0.1 [2,3]

Kpmdm2 Akt-dependent phosphorylation rate of cytoplasmic 3.6 [3]

Mdm?2
Jomdm2 Michaelis constant of Akt-dependent Mdm2 0.3 [2,3]
phosphorylation

ki Nuclear import rate of Mdm2¢p 0.6 [2]

Ko Nuclear export rate of Mdm2, 0.9 [2]

Ksmir1920 Basal induction rate of miR-192 0.0008 estimated

Ksmir192 p53-dependent induction rate of miR-192 0.01 estimated

Jsmir192 Michaelis constant of p53-dependent miR-192 0.4 estimated
production

kdmir192 Degradation rate of miR-192 0.008 Estimated

Kacps31 DNA damage-dependent activation rate of p53 0.016 estimated

Kacps30 Basal activation rate of p53 0.0016 estimated

Kdepss Deactivation rate of p53 0.008 estimated

Kdp53p Mdm2-dependent degradation rate of p53p 0.008 [1]

Ksps3 Production rate of p53 0.08 [1,3]

Kdps3n Basal degradation rate of p53 0.04 [1,3]

Kdps3 Mdm2-dependent degradation rate of p53 0.48 [1]

jips3n Michaelis constant of Mdm2-dependent p53 degradation | 0.1 [2,3]

Kacakt Phosphorylation rate of Akt 0.25 [2,3]

Jacakt Michaelis constant of Akt phosphorylation 0.1 [2,3]

Kdeakt Dephosphorylation rate of Aktp 0.1 [2,3]

Jaeakt Michaelis constant of Akt, dephosphorylation 0.2 [2,3]

ko2 Phosphorylation rate of PIP2 0.1 [2]




I Michaelis constant of PIP2 phosphorylation 0.2 [2]

Kp3 PTEN-dependent dephosphorylation rate of PIP3 0.5 [2]

jp3 Michaelis constant of PIP3 dephosphorylation 0.4 [2]

PIPtot Total concentration of PIP2 and PIP3 1 [2,3]

Aktiot Total concentration of Akt 1 [2,3]

KspTENO Basal induction rate of PTEN 0.001 [5]

KspTEN p53-inducible production rate of PTEN 0.06 [5]

JsPTEN Michaelis constant of p53-dependent PTEN production | 2.5 [5]

KdpTEN Degradation rate of PTEN 0.01 [5]

Ksp21mo Basal induction rate of p21 mRNA 6.8*E-5 | estimated

Ksp21m p53-dependent transcription rate of p21 0.0035 estimated

Jsp2im Michaelis constant of p53-dependent p21 mRNA 0.75 [5]
production

Kdp21mo Basal degradation rate of p21 mRNA 7.5*E-5 | estimated

Kdp21m1 MiR-22-dependent degradation rate of p21 mRNA 0.003 estimated

j22p21d Michaelis constant of miR-22-dependent p21 mRNA | 0.7 estimated
degradation

kip210 MiR-22-dependent translation rate of p21 mRNA 0.01 estimated

j22p21¢ Michaelis constant of miR-22-induced p21 mRNA 0.3 estimated

translation repression

Kdp21 Degradation rate of p21 0.02 [6]

Ksmir220 Basal induction rate of miR-22 0.0006 | estimated

Ksmir22 p53-dependent induction rate of miR-22 0.0075 | estimated

Jsmir22 Michaelis constant of p53-dependent miR-22 1.9 estimated
production

Kdmir22 Degradation rate of miR-22 0.006 estimated

Kasp21ce Combining rate of p21 and CycE 2 estimated

Kdsp21ce Dissociation rate of p21-CycE complex 0.1 estimated

Kscyceo Basal induction rate of CycE 0.01 estimated

Kscyce E2F1-dependent induction rate of CycE 0.15 estimated

Jscyce Michaelis constant of E2F1-dependent CycE production | 0.4 estimated

Kdcyce Degradation rate of CycE 0.06 estimated

Kasre Combining rate of Rb and E2F1 0.8 estimated

Kdsre Dissociation rate of Rb-E2F1 complex 0.1 estimated

ksezf1 Production rate of E2F1 0.0005 | estimated

Kde2f10 Basal degradation rate of E2F1 6*E-5 [7]

Kde2f11 DNA damage-dependant degradation rate of E2F1 4.4*E-4 | [7]

jopaf Michaelis constant of DNA damage-induced E2F1 60 estimated

degradation repression

Korb Phosphorylation rate of Rb by CycE 0.4 estimated

Jorb Michaelis constant of Rb phosphorylation by CycE 3.9 estimated

Kdprb Dephosphorylation rate of Rb 0.2 estimated




japrb Michaelis constant of Rb dephosphorylation 1 estimated
[Rbot] Total concentration of Rb 2 estimated
Ksbaxo Basal induction rate of Bax 0.002 estimated
Ksbax p53-dependent induction rate of Bax 0.06 estimated
Jsbax Michaelis constant of p53-dependent Bax production 2.3 estimated
Kdbax Degradation rate of Bax 0.02 estimated
Kaccytoco Basal release rate of mitochondrial cytochrome c 0.001 [2]
Kaceytoct Bax-dependent release rate of mitochondrial cytochrome | 1.5 [2]
c
Jeap3bx Michaelis constant of caspase-3 dependent cytochrome | 0.2 [2]
c release
Kdecytoc Mitochondrial influx rate of cytochrome c 0.05 2]
CytoCtot Total concentration of cytochrome ¢ 3 [2]
Ksapaf10 Basal induction rate of Apaf-1 0.001 [5]
Ksapaf1 E2F1-dependent induction rate of Apaf-1 0.25 [5]
Jsapafi Michaelis constant of E2F1-dependent Apaf-1 0.8 [5]
production
Kdapaf1 Degradation rate of Apaf-1 0.1 [5]
Kacapops Rate of Apaf-1 and cytochrome c assembling into 0.7 estimated
apoptosome
Kdeapops Deactivation rate of apoptosome 0.5 [5]
Casp9ot Total concentration of caspase-9 3 [5]
Kaccasp9o Basal activation rate of caspase-9 0.001 [5]
Kaccaspo1 Caspase-3- and Apoptosome-dependent activation rate of | 3 [5]
caspase-9
Jeasp3 Michaelis constant of caspase-3-dependent caspase-9 | 0.3 estimated
activation
Japops Michaelis constant of apoptosome-dependent caspase-9 | 0.35 estimated
activation
Kdecasp9 Deactivation rate of caspase-9 0.05 [5]
Casp3iot Total concentration of caspase-3 3 [5]
Kaccasp30 Basal activation rate of caspase-3 0.001 [5]
Kaccasp3t Caspase-9-dependent activation rate of caspase-3 0.5 estimated
Jeaspo Michaelis constant of caspase-9-dependent caspase-3 | 0.3 estimated
activation
Kdecasp3 Deactivation rate of caspase-3 0.07 [5]
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Figure S1: Heat map of [Bax] (A) and [Apaf-1] (B) as a function of Time and DD.



